Interaction with alternative prey populations
The special aim of this model is to establish the requirements necessary for the predator-prey-system to recover from critical situations where the probability of extinction is high. of the prey population is 10 % above the critical value. The stable age distribution resulting from the potential growth rate is used as the starting age distribution of the cyclopoids, so that there is an exponential decrease in the abundance with age.
As expected, the Cyclops population increases faster wiuiout cannibalism, and the prey population is less hindered by cannibalizing Cyclops. Predator and prey populations can grow in both cases. Of course, they do not grow exponentially to infinity, but for this local analysis it is sufficient to know whether the populations reach the exponential growth.
In Fig. 2 a and 2 2.4 RELATIVE TIME Fig. 2 a, b . Same as Fig. 1 but with a starting prey population density 10 % below the critical value.
Steps of 10 % starting with a value for b = b$ that corresponds to the stable age distribution with the potential growth rate. The starting prey population is set 30 % below the critical value. As b decreases (or equivalentiy the more older animals exist at the beginning), the first increase in the non-cannibals becomes steeper (Fig.   3 a) but the survival time of the prey becomes shorter (Fig. 3 b) . As the critical starting prey population is derived for a growing predator population with more young than old animals, it can easily be shown that, if the age structure of the Cyclops is shifted to older animals, the populations are destroyed even at starting prey densities above the critical value. In the case of cannibalism the growth of predator (Fig. 4 a) and prey (Fig. 4 b) is retarded, but their coexistence is not imperilled when the starting age distribution is shifted. This is even true for populations with more old than young animals as demonstrated in Fig. 4 RELATIVE TIME RELATIVE TIME Fig. 5 a, b, c, d . Tolerance to lowering the starting prey density under cannibalism. Effects on the average relative body weight (a), the average intensity of cannibalism (= part of carnivorous food gained by cannibalism) (b) , and the population size of predator (c) and prey (d). The starting prey population is 5, 10, 15, 20, 25, 30, 35 , and 40 times lower than the critical value. The lower the starting prey density, the later the population approaches to the common limit value (a, b) or increases (c, d).
Another quantity of interest is the minimum prey density necessary for the preservation of the predator-prey System. In Fig. 5 (Fig. 5 a) , the part of carnivorous food gained by cannibalism (= average intensity of cannibalism) (Fig. 5 b) ,and the predator (Fig. 5 c) and prey populations (Fig. 5 d) are illustrated. The average body weight (Fig. 5 a) initially oscillates around a value above the equilibrium value corresponding to the stable age distribution.
The equilibrium is reached later for lower starting prey populations. The average intensity of cannibalism also converges to zero more slowly for smaller starting prey populations. Only for the prey density starting 40 times below the critical value is the growth of the prey insufficient to reduce the intensity of cannibalism. The time courses of predator (Fig. 5 c) and prey (Fig. 5 d) show how after more or less pronounced and extended reductions in population sizes the whole System grows exponentially, which means for this local analysis that the System recovers from the dangerous Situation.
The benefit of cannibalism is demonstrated by the higher resilience of the predator around the critical prey density and, in particular, by the maintenance of coexistence at prey densities much below the critical value. The small disadvantage of cannibalism under good food conditions is likely to be more than compensated for by the advantage during periods of food limitation, so that cannibalism can be expected to be an evolutionarily stable strategy in fluctuating environments. With its self-regulatory and stabilizing capabilities, cannibalism has to be considered a powerfull strategy for predators to overcome periods of food limitation. It may be an especially important factor in structuring Zooplankton communities.
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